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Summary

In response to the recent novel coronavirus outbreak originating in Wuhan, Hubei

province, China, observations concerning novel coronavirus mortality are of urgent

public health importance. The present work presents the first review of the fatal

novel coronavirus cases in China. Clinical data of fatal cases published by the Chinese

Government were studied. As of 2 February 2020, the clinical data of 46 fatal cases

were identified. The case fatality rate was significantly higher in Hubei province than

the rest of China. While 67% of all deceased patients were male, gender was unlikely

to be associated with mortality. Diabetes was likely to be associated with mortality.

There is, however, not yet sufficient evidence to support the association between

hypertension and mortality as similar prevalence of hypertension was also observed

in the Hubei population.
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1 | INTRODUCTION

A series of viral pneumonia cases were confirmed in Wuhan, Hubei

province, China in December 2019. A new coronavirus was identified

and named by the World Health Organization first as 2019-nCoV

then SARS-CoV-2 as the cause of the disease COVID-19. While the

pathogenesis and aetiology of SARS-CoV-2 infection is still not

completely known, it has been observed that it is genetically similar to

SARS-CoV and MERS-CoV1 and that the incubation time is between

1 and 14 days.2 Unlike other human coronaviruses, some patients had

low-grade fever or were even asymptomatic yet remained infectious.

Recently, snakes have been suggested as the natural reservoirs of

SARS-CoV-2, assuming that the Huanan Seafood Wholesale Market

was the origin of the virus.3

Fatal cases of COVID-19 were first reported in an announcement

by the Health Commission of Hubei province on 11 January 2020,

claiming no evidence of human-to-human transmission.4 However, it

was later confirmed that some patients did not have a history of expo-

sure of the Huanan Seafood Wholesale Market. Cases outside of

Hubei were first confirmed on 20 January 2020. As of 2 February

2020, over 17 000 cases were confirmed in China with a hospital

fatality rate of 2.1% whereas in Hubei province was 3.1% significantly

above the rest of China (Figure 1, data from the NHC).

Most fatal cases were reported in China with very limited clinical

data available. In this context, the present study reviewed publicly

available data, aiming to provide health professionals and authorities

with useful observations concerning mortality. Given the lack of data

from a control group, the present work focuses on clarifying fatal

cases.

2 | METHODS AND MATERIALS

Only materials officially released by the Chinese health authorities

and municipal offices were considered. Therefore, a search was per-

formed on the official web pages of the Chinese health authorities

and municipal offices for individual level clinical data. There were no

particular research terms. However, a full-text search was performed

on sections concerning the recent COVID-19 epidemic. These sec-

tions were largely titled “Latest news,” “Current situation of novel

coronavirus pneumonia” or alike. Only individual fatal cases associated

with SARS-CoV-2 infection were included in the present work if the
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age or gender of the deceased patient was stated. Both official docu-

ments and press conferences were considered.

The following data were abstracted: gender, age, time from symp-

tom onset to hospital admission, time from hospital admission to

death, medical history and first symptoms.

2.1 | Statistical analysis

For each of the measure studied, a confidence interval for the central

tendency was calculated (eg, proportion for male, mean for age). The

computation was done in a spreadsheet, Microsoft Office Excel ver-

sion 2016. A regression model was estimated by regressing the time

from hospital admission to death on other variables. The computation

was done with the software R and the adjusted R2 was used for the

model selection criterion. Moreover, different functional forms were

attempted to ensure normally distributed residuals free from autocor-

relation and heteroskedasticity.

3 | RESULTS

Forty-six fatal cases were identified and included in the study includ-

ing 39 cases in Hubei,5-7 one in Chongqing,8 two in Henan,9 two in

Heilongjiang,10 one in Hebei11 and one in Sichuan.12 Of the seven

cases outside Hubei, three had a travel history to Wuhan. Demo-

graphic and common clinical characteristics are illustrated in Table 1.

The average age was 70.6 years (n = 45, 95% CI 52.0-80.5) with no

significant difference between men and women (t test P = .80).

Eighty-four percent of all deceased patients were of age 60 or above.

Men accounted for 67.4% (95% CI 52.0%-80.5%) of all deceased

patients.

While the time from first symptom onset to hospital admission

was normally distributed with mean 6.2 days, the time from hospital

admission to death was log-normally distributed (with mean 11 days

and median 5 days), as suggested by the Jarque-Bera normality test

(P = .56) on the log-transformed data. Therefore, the log-transformed

time from hospital admission to death was regressed in the model.

Based on the adjusted R2, the time from symptom onset to hospital

admission, cardiovascular and cerebrovascular comorbidities, and age

were selected as the independent variables (Table 2). With the excep-

tion of cardiovascular and cerebrovascular comorbidities, all other var-

iables are significant at 5% level. The signs of the coefficients are

reasonable as the time from hospitalisation to death was inversely

related to age and the time from symptom onset to hospitalisation.

The statistical significance of time from symptom onset to hospital

suggests the need of timely hospitalisation. In fact, the coefficient of

time from symptom onset to hospital admission means that, for any

two identical patients who will eventually expire with hospital admis-

sion 1 day apart, the expected time from hospital admission to death

of the patient with later hospital admission is 8.5% shorter than that

of the other patient, all else being equal.

Although a patient was admitted to the hospital for palpitation on

26 November 2019, it is important to note that palpitation was not a

common symptom of COVID-19 infection. Common first symptoms

included fever (65.9%), cough (61.4%) and dyspnoea (27.3%). Hyper-

tension and diabetes were the most common comorbidities, account-

ing for 40.5% and 26.2% of 42 cases, respectively. Despite the

prevalence of pneumonia in patients infected with COVID-19, only
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F IGURE 1 Trends of hospital fatality rates in Hubei province and
the rest of China with 95% CI

TABLE 1 Demographic and clinical characteristics of deceased
patients

N % 95% CI

Gender (male) 46 67.4 52.0, 80.5

Age (mean) 45 70.6 67.0, 74.3

Date of hospitalisation

(median, range)

45 14 January

2020

26 November

2019, 29

January 2020

Time from first symptom

onset to hospital

admission (days, mean)

33 6.2 5.1, 7.3

Time from hospital

admission to death

(days, median, IQR)

45 8.0 5.0, 12.0

First symptoms

Fever 29/44 65.9 50.1, 79.5

Cough 27/44 61.4 45.5, 75.6

Dyspnoea 12/44 27.3 15.0, 42.8

Weakness 8/44 18.2 8.2, 32.7

Chest pain/discomfort 6/44 13.6 5.2, 27.4

Any comorbidity 29/46 63.0 47.5, 76.8

Diabetes 11/42 26.2 13.9, 42.0

Hypertension 17/42 40.5 25.6, 56.7

Cardiovascular and

cerebrovascular

disease

8/43 23.3 11.8, 38.6

Pulmonary disease 7/43 16.3 6.8, 30.7
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16.3% (n = 43, 95% CI 6.8%-30.7%) and 23.3% (n = 43, 95% CI

11.8%-38.6%) of all deceased patients had pulmonary, and cardiovas-

cular and cerebrovascular comorbidities, respectively. Chronic bron-

chitis (15.6%) and coronary heart disease (13.3%) were the most

common. Some clinical findings were also reported in some cases with

ground-glass opacity commonly found on CT (100% for cases

reporting CT results). Respiratory failure and bradycardia were

observed in almost all cases immediately before death.

4 | DISCUSSION

Since SARS-CoV-2 can cause lethal infections, an analysis of fatal

cases is a public health priority. The present study clarifies fatal cases

with details available in public records during the COVID-19 epidemic

in China as of 2 February 2020. A total of 46 fatal cases in six differ-

ent provinces were identified.

It is not surprising that old age is associated with mortality as

84% of all deceased patients were of age 60 or above. While men

accounted for 67.4% of all cases, gender was unlikely to be associated

with mortality due to the previous observation that most of the

infected patients were male.13

Not surprisingly, fever (65.9%, 95% CI 50.1%-79.5%) and cough

(61.4%, 95% CI 45.5%-75.6%) remained the most common symptoms

and were unlikely to be associated with death. However, the propor-

tion of deceased patients with fever was lower than the previously

reported >90%14 for all infected patients. There is however not suffi-

cient evidence to show that fatality was associated with fever.

Although a small proportion (27.3%) of all deceased patients were

reported to have dyspnoea, it is possible that the proportion of surviv-

ing patients having dyspnoea is even lower. It has recently been

suggested that dyspnoea was more commonly observed in patients

requiring intensive care (ICU).15

Twenty-nine of the 46 deceased patients had comorbidities

(63.0%, 95% CI 47.5%-76.8%), with hypertension (40.5%, 95% CI

25.6%-56.7%) and diabetes (26.2%, 95% CI 13.9%-42.0%) being the

most common. While there is no data available from a control group,

a chronic disease prevalence study in the Hubei population may shed

light on understanding the relationship between comorbidities and

COVID-19 mortality. The most recent prevalence study16 in hyperten-

sion and diabetes in Hubei province indicated that 30.8% (95% CI

28.2%-33.5%) of the population aged 30 or above accounted for

hypertension whereas diabetes accounted for 5.6% (95% CI 4.3%-

7.0%). Therefore, the significant difference in the proportion of diabe-

tes between the deceased patients (26.2%) and Hubei population

(5.6%) suggested that diabetes might be associated with mortality. In

contrast, there is not yet sufficient evidence to suggest that hyperten-

sion was associated with increased risk of mortality.

Although cardiovascular, cerebrovascular and pulmonary disease

only accounted for small proportion of deceased patients, the results

of the regression model suggested that cardiovascular and cerebro-

vascular disease were inversely correlated to the time from

hospitalisation to death, suggested the possible role in mortality.

The significantly higher mortality rate in Hubei might be due to

the delay of hospitalisation as implied by the average time of 6.2 days

from first symptom onset to hospital admission. Most of the cases

included in the study dated between December 2019 and mid-

January 2020, prior to the Chinese government's announcement of

the public health concern about Wuhan pneumonia as well as possible

human-to-human transmission. Coupled with the widely known influ-

enza season in Wuhan around the Lunar New Year, pneumonia was

mistaken for flu and therefore patients were not aware of the need of

hospitalisation.

The present study has some limitations. First, the sample size is

relatively small. As of 2 February 2020, 361 deaths have been

reported in China, meaning that the fatal cases included in the study

accounted for only 13%. As a result, findings of statistical tests and

confidence intervals should be interpreted carefully. For instance, pul-

monary and cardiovascular comorbidities were likely risk factors for

mortality, albeit not statistically significant. Second, a control group

should be included for study to verify the mortality risk factors identi-

fied in the study. The hospital mortality rate reported in the present

study only considered hospitalised cases. It has been reported by the

media that some patients were not hospitalised due to the lack of

resources. Consequently, the actual case fatality rate might be much

higher than the hospital fatality rate. Finally, the data studied were

obtained from the official pages of the Chinese health authorities. It is

possible that other cases were made public in other ways.

TABLE 2 Regressing the log-transformed time from hospital admission to death

Dependent variable

Log(time from hospital admission to death)

Coefficients 95% CI P

Percentage change in time from hospital admission
resulted from a one-unit change in the independent
variable

Constant 4.471 2.788, 6.153 0.000

Time from symptom onset to hospital admission

(days)

−0.089 −0.170, −0.009 0.031 −8.549

Age (years) −0.026 −0.048, −0.005 0.018 −2.600

Cardiovascular and cerebrovascular comorbidities −0.600 −1.233, 0.033 0.062 −45.134

R2 0.327
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